Introduction {#sec1}
============

Body dysmorphic disorder (BDD) has received considerable empirical attention in the past two decades. According to the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition (DSM-IV),[@bib1] BDD includes a preoccupation with an imagined or slight defect in appearance. In case of the latter, the concern is excessive. The second diagnostic criterion for BDD is the consequent significant stress or emotional suffering, including depression, sadness, worry, anxiety, and other negative thoughts or feelings. Finally, the patient\'s preoccupation should not be accounted for by another mental illness, such as the dissatisfaction with body shape implied in anorexia nervosa (AN).[@bib1]^,^[@bib2] In the DSM-V, published in 2013,[@bib3] BDD was classified among obsessive-compulsive disorder (OCD) and related disorders, with the addition of the diagnostic criterion of repetitive behaviours such as excessive grooming, reassurance seeking, and mirror checking, or mental acts, including comparisons of the physical defect with that of other people.[@bib4]^,^[@bib5]

Recent estimates have indicated that the weighted prevalence of BDD among community samples is 1.9%, while it ranges between 5.8% and 7.4% among psychiatric patients. This highlights the clinical significance of BDD.[@bib6] More specifically, comparable rates of 1.7--2.2% and 6.7--14.3% have been reported in adolescent samples of community and psychiatric patients, respectively.[@bib6]^,^[@bib7] Intriguingly, younger age groups (aged less than 12 years) have not been investigated so far, and thus the patterns of BDD in such populations remain poorly elucidated.[@bib8]

The body parts people with BDD are most commonly concerned about include the nose, ears, breasts, and mouth. They usually feel poorly understood and do not reveal their symptoms as they think that they will be seen as narcissistic or vain.[@bib9] Avoidance behaviours such as non-participation in social activities and evading mirrors may also be frequent.[@bib10] Generally, people with BDD experience relatively similar symptoms as those with OCD, except for the lack of self-recognition of the mental illness and poorer insight.[@bib11]

Furthermore, people with BDD have higher scores of depression, anxiety, anger-hostility, and somatisation compared to normal individuals.[@bib12] The quality of life of people with BDD is significantly affected and they experience high rates of hospitalisation (48%), suicide attempts (22--24%), and suicidal ideation (45--82%).[@bib12] In the United States, the annual rate of completed suicide in people with BDD is 0.35%, which is markedly higher than the rate reported in normal individuals and patients with mental illnesses.[@bib13]

The majority of studies concerned with BDD have been conducted in Europe and North America, and it is still unclear whether there is a difference in the prevalence rates in other regions. Additionally, BDD usually goes undiagnosed and underreported, as there are indications that a subclinical form of BDD is commonly exhibited in females.[@bib7] To the best of our knowledge, few studies in KSA have investigated BDD, and there have been no previous studies among adolescents or in the Jeddah region. Our field observations during clinical rotations in dermatology and ENT clinics revealed some female patients who repeatedly presented with imagined or minor physical defects.

Thus, we aimed to evaluate the magnitude and determinants of BDD among female students in governmental secondary schools in Jeddah.

Materials and Methods {#sec2}
=====================

This cross-sectional study was conducted in governmental secondary schools in Jeddah, KSA using both qualitative and quantitative methods. The inclusion criteria were female students of all nationalities in first (S1), second (S2), or third (S3) year who were regularly registered and attending a governmental secondary school in Jeddah during the 2018 academic year. The study excluded students presenting with one of the following conditions: apparent congenital defects such as cleft palate, scoliosis, and dwarfism; acquired deformity caused by trauma, illness, burns, and scars; motor or mental handicap; or any condition that effectively affects physical appearance. Additionally, cases of extreme obesity or extremely low body mass index were excluded.

Jeddah has approximately 42,049 students distributed across 122 governmental secondary schools. Not having a backup prevalence of BDD among adolescents in Jeddah, the target sample size was calculated to detect 50% of BDD with 5% error, 95% confidence interval (CI), and 80% statistical power among a finite population of 42,049 individuals. The sample was calculated as 382 students, which was increased to 420 after adding 10% compensation for eventual dropouts.

A multi-stage stratified sampling technique was used to include participants. In stage one, one female secondary school was randomly selected out of each of the four administrative divisions (strata) of Jeddah including North, South, East, and Middle. In stage two, systematic random sampling was used to include classrooms until the target number of students from each stratum had been achieved (N = 420/4 = 105) with respect to equal distribution across the three grades (S1, S2, S3). However, so as to avoid offending the sensibility of students, classrooms with one or more students with any of the exclusion criteria (apparent deformity) were excluded beforehand.

The psychometric data were collected using four main questions from which multiple questions emerged. These main questions were: 1) Are you worried about how you look? 2) Is your main concern with your appearance that you are not thin enough or that you might get too fat? 3) How has this problem with your appearance affected your life? and On an average, how much time in a day do you usually spend thinking about how you look (a: 1 h, b: 1--3 h, c: \>3 h)? Further, the questionnaire assessed the associated level of this preoccupation, if applicable, and requested the participants to list the body parts of concern (hair, teeth, nose, skin, other). Finally, it assessed the interference of this preoccupation with four psychosocial dimensions including mood, social relationships, school, and work and other activities, and investigated the avoidance reaction.

The questionnaire has previously been validated by several authors, notably Brohedeet al.,[@bib14] who assessed the validity of its Swedish version and reported 95% sensitivity, 90% specificity, 71% positive predictive value, and 98% negative predictive value in detecting BDD with reference to DSM-IV criteria.[@bib14] The questionnaire was translated into Arabic by a certified translator using a translation-retranslation method, and some terms that were likely to be inappropriate in the cultural context were deleted. The translated version of the questionnaire was assessed for content conformity by another bilingual translator, who made slight modifications. Additionally, data for age and grade were collected; while no identifying information was collected for absolute anonymity.

Given the sensitivity of the topic and to reduce response subjectivity, the researchers opted for self-administration of the questionnaire; however, respondents were provided with short guidelines regarding how to correctly fill the questionnaire. The study protocol and questionnaire received approval from the Directorate of Education Affairs, Ministry of Education, Jeddah, and the Joint Program of Family Medicine Ethical Committee, Ministry of Education that supervised the research project.

Statistical analysis was performed with SPSS version 21.0 for Windows (SPSS Inc., Chicago, IL, USA). The prevalence of BDD was calculated as the percentage of participants who achieved a score of 4; and was presented with 95% confidence interval (95%CI). Inferential statistics were used to analyse the association of the percentage of positive BDD screening with grade, body part of concern, and the number of body parts of concern by using the chi-square test or Fisher\'s exact test, as appropriate. The results are presented as frequency and percentage, with odds ratios (ORs) for the body parts of concern. Further, the independent t-test was used to analyse the association of BDD with age; these results are presented as mean ± standard deviation (SD). A *p*-value of \<0.05 was considered to reject the null hypothesis.

Results {#sec3}
=======

A total of 495 female students with a mean (SD) age of 16.78 (1.11) years were included; 24.6% were in grade S1, 36.2% were in S2, and 39.2% in S3. Participants were equally distributed by strata (administrative divisions) ([Table 1](#tbl1){ref-type="table"}).Table 1Participants' demographic and clinical characteristics (N = 495).Table 1ParameterCategoryFrequencyPercentageAge (years)Mean(SD); range = 14, 2116.781.11GradeS112224.6S217936.2S319439.2Area (in Jeddah)Middle13527.3North12124.4East11723.6South12224.6[^1]

[Table 2](#tbl2){ref-type="table"} presents the pattern of responding to all BDDQ items. Of the 495 respondents, 211 (42.6%) indicated that they were worried about their appearance (Q1.a), and the remaining 284 (57.4%) indicated that they had no such worries and discontinued the questionnaire at this stage. Of the 211 who stated that they had appearance-related concerns, 204 (41.2%) expressed concerns with at least one body part. The most frequently mentioned body parts were the skin (18.4%), hair (10.7%), teeth (9.9%), and nose (9.5%). However, only 195/495 (39.4%) admitted to thinking about their appearance problems a lot (Q1.b). The other 300 respondents discontinued the questionnaire at this stage.Table 2Response patterns to Body Dysmorphic Disorder Questionnaire items.Table 2ItemAnswerFreq.**%**Total (N = 495)Subpop.1 (n = 195)1.a) Are you worried about how you look?No28457.4--Yes21142.6-- ⇨ 1.b) If yes: Do you think about your appearance problems a lot and wish you could think about them less?No30060.6--Yes19539.4-- ⇨ If yes, the aspects of your body you don\'t like SkinYes9118.4 HairYes5310.7 NoseYes479.5 TeethYes499.9 Other:Yes7515.2 Body shape469.3 Overweight/obesity183.6 Eyes20.4 Whole body20.4 Hirsutism10.2 Jaw10.2 Knee hyperpigmentation10.2 Mouth/lips10.2 Not specified30.62) Is your main concern with your appearance that you are not thin enough or that you might get too fat?No8116.441.5Yes11423.058.53) How has this problem with your appearance affected your life? 3.a. Has it often upset you a lot?No9318.847.7Yes10220.652.3 3.b. Has it often got in the way of doing things with friends, your relationships with people, or your social activities?No15330.978.5Yes428.521.5 3.c. Has it caused you any problems with school, work, or other activities?No17635.690.3Yes193.89.7 3.d. Are there things you avoid because of how you look?No10821.855.4Yes8717.644.64) On an average, how much time in a day do you usually spend thinking about how you look?\<1 h12324.863.11--3 h438.722.1\>3 h295.914.9

Psychosocial assessment showed that the body part of concern was associated with sadness in 52.3% of the 195 participants who admitted to thinking about their appearance problems a lot (20.6% of the total population), avoidance reactions in 44.6% (17.6% of the total population), social relationships in 21.5% (8.5% of the total population), and problems in school, work, or other activities in 9.7% (3.8% of the total population).

Further, 72 participants (14.5% of the total population) reported spending 1 h or more thinking about how they look per day. Of the 195 who admitted to thinking about appearance-related problems a lot, 114 (58.5%) declared that their primary concern with how they look was that they were not thin enough or might be too fat. However, on direct assessment of these 114 students by the researcher, none revealed signs of AN.

Calculated score with respect to BDDQ items among the study population (N = 495) showed the following distribution: 0 (57.4%), 1 (3.2%), 2 (10.1%), 3 (17.0%), and 4 (12.3%). Thus, considering the positively screened cases, the prevalence (95% CI) of BDD was 12.3% (9.6%, 15.5%) (results not presented in tables).

Among the positively screened participants, 43 replied 'yes' to Q2 (Is your main concern with your appearance that you are not thin enough or that you might get too fat?), which represents 8.7% of the total participants. However, case-by-case assessment of these participants revealed no signs of AN---notably, no low body mass (BMI) index; thus, these were included in the BDD cases.

Analysis by age showed no association with BDD, with mean (SD) age = 16.75 (1.08) years versus 16.98 (1.27) years among negatively versus positively screened participants, respectively (p = 0.122, independent t-test); the results are not presented in tables. Similarly, no association with school grade was found (p = 0.621). The aspects that were associated with the highest risk of BDD included the skin (OR = 8.33, p \< 0.001), followed by obesity/overweight (OR = 8.17, p \< 0.001) and the nose (OR = 7.35, p \< 0.001). Further, the prevalence of BDD increased with the number of body parts of concern from 21.7% among respondents who mentioned only one to 60% among those who mentioned four or more (p \< 0.001) ([Table 3](#tbl3){ref-type="table"}, [Figure 1](#fig1){ref-type="fig"}).Table 3Association of body dysmorphic disorder screening with school grade and body parts of concern (N = 495).Table 3FactorLevelnBDD-positive screening*p*-valueFreq.%ORSchool gradeS1122129.8(ref)0.621S21792312.81.35S31942613.41.42Skin concernNo404276.7--\<0.001\*Yes913437.48.33Hair concernNo4424810.9--0.004\*Yes531324.52.67Nose concernNo448419.2--\<0.001\*Yes472042.67.35Teeth concernNo4464610.3--\<0.001\*Yes491530.63.84Body shape concernNo4494810.7--0.001\*Yes461328.33.29Obesity/overweight concernNo4775210.9--\<0.001\*Yes18950.08.17Other concernNo4845812.0--0.143FYes11327.32.75No. of aspects of concern029100.0NC\<0.001\*11152521.7NC2722940.3NC312433.3NC4+5360.0NC[^2]Figure 1Association of BDD with specific body parts (N = 495).Figure 1

[Table 4](#tbl4){ref-type="table"} presents the percentage of respondents who replied positively to items 3.a-d of the BDDQ by body part. This analysis provides a picture of the psychosocial role of appearance-related concerns by specific body parts. Regarding the psychosocial aspect, concerns with body shape displayed the most significant figures as shown by the percentage of respondents who reported feeling upset (69.8% vs. 47.4%, p = 0.009), interference with social relationships (44.2% vs. 15.1%, p \< 0.001), and avoidance behaviours (67.4% vs. 38.2%, p = 0.001) among those who mentioned this bodily concern versus those who did not mention it, respectively. The second most significant figures were related to concerns of obesity/overweight, associated with 77.8% vs. 49.7% of respondents feeling upset and 27.8% vs. 7.9% reporting problems at school, work, or in other activities because of their physical appearance, compared to respondents who did not report this concern. Remarkably, hair, nose, and teeth-related concerns were associated with none of the four investigated psychosocial dimensions. However, we observed the likelihood of an increase in the psychosocial role of appearance-related concerns with the number of body parts of concern, although this did not achieve statistical significance in any of the four dimensions (p \> 0.05). In the participants who screened positive, the most significant aspects of concern were the skin, body fat, and nose. They showed marked changes in their social interactions, self-esteem, quality of life, and suicidal ideation.Table 4Psychosocial aspect by body parts of concern among students who indicated being worried about their appearance and thinking a lot about it (n = 195).Table 4AspectConcernOften upset (3.a)Social relationships affected (3.b)School, work problems (3.c)Avoidance reactions (3.d)%*p*-value%*p*-value%*p*-value%*p*-valueSkinNo58.10.08128.60.010\*11.40.39145.70.739Yes45.613.37.843.3HairNo52.50.95823.80.20711.90.108 ^F^44.10.794Yes51.915.43.846.2NoseNo51.00.51321.50.97010.11.000 ^F^48.30.061Yes56.521.78.732.6TeethNo51.70.74620.50.52610.60.574 ^F^45.70.574Yes54.525.06.840.9Body shapeNo47.40.009\*15.1\<0.001\*7.90.10238.20.001\*Yes69.844.216.367.4Obesity/overweightNo49.70.027\* ^F^21.51.000^F^7.90.019\*^F^43.50.327Yes77.822.227.855.6OtherNo52.21.000 ^F^20.10.061^F^8.20.014\* ^F^43.50.223 ^F^Yes54.545.536.463.6No. of aspects of concern146.70.26820.60.7288.40.80841.10.247258.320.811.145.8354.527.39.172.74+80.040.020.040.0[^3]

The following statements are part of the reported aspects of the psychosocial role of appearance-related concerns experienced by the 61 students who screened positive for BDD. These statements were formulated in response to Q3 of the questionnaire 'How has this problem with your appearance affected your life?' and its sub-question: *Has it often got in the way of doing things with friends, your relationships with people, or your social activities? If yes, describe how:*

Response patterns varied. Remarkably, six among the 61 reported experiencing 'negative comments', 'bullying', and 'ridicule' by people, notably within the family and friend circles. Other respondents (n = 4) complained of decreased self-confidence and/or excessive shyness resulting in social withdrawal, a phobia of meeting people, or the fear of not being accepted in society because of their appearance. As a result, a number of respondents declared having 'much difficulty in getting in touch with people' and experiencing 'social isolation'. Importantly, two of the students reported experiencing depressed mood and one of the two reported suicidal ideation.

To the sub-question: *Has it caused you any problems with school, work, or other activities? If yes, describe how:*

Only six out of the 61 concerned students responded to this question. Five of the six reported being bullied and ridiculed by other girls, which sometimes inhibited them from performing activities such as exercise, while one complained of limited relationships in school.

To the sub-question: *Are there things you avoid because of how you look? If yes, describe how:*

Among the things that respondents reported avoiding were leisure activities and entertainment such as playing, dancing, and attending events like weddings or parties. Other respondents reported avoiding using make-up, notably at events, while others reported concerns about wearing fit clothes. A relatively high number of respondents reported avoiding eating specific foods for various reasons such as fear of skin problems or obesity. Interestingly, one student reported avoiding smiling and contacting people because of her perception of her teeth.

Discussion {#sec4}
==========

Beauty is an essential pillar of the female gender role stereotype, and physical unattractiveness can be considered a greater social liability in females than males.[@bib15] The need to be physically attractive increases when it impacts the value attributed to an individual, and this increases vulnerability to body image concerns. Thus, females are more likely to develop BDD as body concerns represent a greater proportion of their foci of interest. Therefore, we performed our cross-sectional investigation on a representative sample of female students in KSA. We identified probable BDD based on DSM-IV criteria in 12.3% of the participants (95% CI: 9.6%, 15.5%).

BDD prevalence in the current study was remarkably higher than that reported in the literature. Focusing on adolescents and students, data from European countries indicated that BDD prevalence was 4.8% among female nursing students in Turkey[@bib16] and 5.1% among students in Germany[@bib17] as assessed by the BDDQ and confirmed via the BDD-Structured Clinical Interview (SCID) for the DSM-IV. In the United States, studies reported BDD in 2.2--4.9% of college students as indicated by either the BDDQ or BDDE-Self Report (SR).[@bib17], [@bib18], [@bib19], [@bib20] However, these estimations were not associated with subsequent reassurance interviews. Notably, African American adolescents have been found to be the least dissatisfied with their bodies when compared to adolescents from other ethnic backgrounds.[@bib20]^,^[@bib21] Other parts of the world showed consistent results, with BDD apparent in 1.7--2.3%[@bib7]^,^[@bib22] among Australian adolescents and 3.3--5.1% in South Africa.[@bib23]^,^[@bib24] As with our study, the latter estimates were based on the DSM-IV criteria and the participants' data were extracted using a relevant questionnaire without diagnostic ascertainment via specific psychiatric tests.

Regionally, a surprising higher BDD prevalence (15.2%) than ours was reported among Egyptian school students, including prep, middle, and secondary students, when they were assessed via the SCID interviews.[@bib25] Taqui et al.[@bib26] revealed a lower estimate among Pakistani medical college students (5.8%) using the Body Image Disturbance Questionnaire, which assesses body image disturbance (which essentially causes marked emotional distress) rather than mere body image dissatisfaction.[@bib27]

On the national level, only one study has investigated the patterns of BDD among female medical students. Among 365 participants from King Saud University, Riyadh, Shaffi Ahamed et al.[@bib28] found that 4.4% (CI: 2.54, 7.04) were BDD positive. The higher BDD prevalence in our study should be cautiously interpreted, especially because of the difference in age categories studied; our results are specific to the characteristics of the adolescent population. Further, this discrepancy in results may denote important inter-generational dissimilarities such as those associated with the advent of new social media applications such as Snapchat, which are based on networking feedback regarding pictures of oneself, magnifying potential appearance concerns.

Further, this relatively high prevalence of BDD could be explained by poor satisfaction with body weight, as perceived by about three quarters of Saudi women.[@bib29]^,^[@bib30] Interestingly, in a cross-sectional study among female medical students in Taibah University,[@bib30] being too fat or too thin was expressed by 55% and 18.6% of the participants, respectively, while 44.1% of the female university students in Abha showed a desire to become thinner than their perceived body shape.[@bib29] The possible risk factors for bodily dissatisfaction included family influence, friends' criticism, and having disproportional body parts.[@bib30] Moreover, in the Saudi context, the effect of mass media, social media, and digital technologies on body image perceptions is worth noting. The psychological internalisation of the thin body ideal for the female gender is strengthened by the socially defined models of physical attractiveness in females.[@bib31]^,^[@bib32] Importantly, with the extensive use of the internet and mobile phones, there is evidence that taking selfies is associated with higher rates of undergoing cosmetic surgeries while girls who spend more time on Facebook have concerns about their physical self-image.[@bib33] Therefore, the role of technology in triggering and maintaining BDD symptoms is apparent.

In addition to obesity/overweight, concerns related to the skin and nose were the most frequently reported among female adolescents in the current study. Female medical students in Riyadh reported consistent findings, with the skin and fat accounting for 75% and 68.8% of bodily concern, respectively.[@bib28] This was also relatively in agreement with the concerns of Pakistani medical students, where body weight, skin, and teeth represented the main concerns in the participants with BDD.[@bib26] However, in a study conducted in the United States,[@bib27] female college students were heavily concerned with their legs, thighs, and breasts, while these parts of the body were not significant concerns in our study. This could be attributable to the fact that, in KSA\'s conservative Muslim socio-cultural context, these are considered taboo subjects that students could be hesitant to declare their preoccupation with. The increased rates of skin concerns might be related to acne vulgaris in a large proportion of adolescent populations.[@bib34] However, confirmatory dermatological assessment was not performed as it was beyond the scope of our study. It is also possible that having dark skin might be linked to negative stereotypes owing to the effect of cultural beauty ideals.

Surprisingly, there were no reported cases of AN in our study based on the lack of participants with low BMI values. It was previously reported that about one-third of people with BDD had a lifetime comorbid eating disorder and that BDD symptoms could be found in 25% of patients with AN.[@bib35]^,^[@bib36] Additionally, Schneider et al.[@bib37] showed that BDD was strongly associated with eating disorders in female adolescents, while it was moderately associated with affective disorders in both genders. Seemingly, absolute and relative weight status in patients with AN are indicators of disease severity and prognosis rather than being a diagnostic or confirmatory parameter.[@bib38] As such, the validity of Q2 with regard to ruling out AN diagnosis is questionable and needs more supportive evidence.

The psychological role of BDD was apparent in our investigation. Social isolation as a result of decreased self-esteem has been elucidated by Phillips et al.,[@bib39] in whose study a clinical sample of patients with BDD showed significantly lower Rosenberg Self-Esteem Scale scores as compared to their non-clinical counterparts, and this was largely mediated by BDD severity and the presence of depressive symptoms. Consistent with our findings, patients with BDD had poor social functioning, poor quality of life, and a lack of involvement in a primary social relationship.[@bib40]

The present study is not without limitations. The use of self-reported data cannot preclude the possibility of response bias. Additionally, we were unable to explore a number of potential confounders of BDD such as socio-demographic factors, educational attainment, socio-cultural environment, and so on.

Conclusion {#sec5}
==========

The present study provides insight into the current state of BDD among the most vulnerable category in the general population. Within the scope of the study, we showed that BDD is a common but difficult-to-recognise disorder that is prevalent in 12.3% of female Saudi adolescents.

This pattern of BDD highlights the diagnostic challenges in this age category, particularly in light of the culturally conservative atmosphere in KSA. The challenge is augmented by the existence of multiple ill-defined comorbidities, such as OCD, AN, mood changes, and anxiety, especially with frequently associated somatic symptoms.

Recommendations {#sec6}
===============

Given that people with BDD often seek cosmetic rather than mental health treatment, which can increase disease burden, it is necessary to conduct studies to investigate BDD prevalence in dermatology and cosmetic surgery settings to detect this potentially hidden entity. More reliable studies with large sample sizes and longitudinal designs are required to investigate the confounding factors. From another perspective, adequate counselling and guidance are needed to control this problem. It is also crucial to conduct awareness campaigns in schools and universities to detect BDD early enough that it is manageable.
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[^1]: SD: Standard deviation.

[^2]: S1: 1st year secondary school; OR: odds ratio; NC: not calculated.

[^3]: ^F^ significance level calculated using Fisher\'s exact test; otherwise, the Chi-square test was used.
